The floor of middle cranial fossa shows several foramina through which vital neural and vascular structures pass. Thus, the knowledge of normal and variant anatomy of these foramina is important. One such foramen is Foramen ovale which allows the passage of certain important structures. Aims and Objective: This study also aimed to provide a base line data to neurosurgeons for easy and safe approach to middle cranial fossa. Thus, to fulfill the above, the morphometric and morphologic characteristics of the foramen ovale were studied and the observed metric and non-metric parameters were compared with those of previous studies. Materials and Methods: The study has been conducted on 160 adult nonpathological dry human skulls of unknown age and sex. Those parts of broken skulls were included in the study in which the area of Foramen ovale was intact. All the parameters were obtained by one observer only to avoid inter-observer error. The foramen ovale was identified and different metric and non-metric parameters were observed and measured. Results: The most common shape on both sides was noted to be transversely oval. Out of 160 skulls, 2 skulls (1.25%) showed accessory FO bilaterally. 4 skulls showed divided FO on left side. Out of 4, 2 skulls(1.25%) were noted to have bony bar and in 2 skulls (1.25%) the main FO were divided by bony plate. Conclusion: The morphologic variations of Foramen Ovale in the form of accessory foramen and presence of bony bar/bony plate are common. This study will provide a baseline data as well as frequency of related variations in our population for a safer approach by the surgeons.
INTRODUCTION
In the floor of the middle cranial fossa, the sphenoid bone shows numerous openings.These foramina transmit vital neural and vascular structures. Many normal variants of these foramina have been well described in the early anatomic and radiologic literature. Recognition of these variants is important not only for understanding the complex regional neurovascular anatomy but also for distinguishing normal from potentially abnormal structures. 1 Foramen Ovale is generally 2 to 4 mm long lying medial to the foramen spinosum and lateral to the foramen lacerum over the greater wing of the sphenoid bone. 2, 3 It transmits the mandibular division of the trigeminal nerve, the lesser petrosal nerve, the accessory meningeal branch of the maxillary artery and an emissary vein which connects the cavernous venous sinus to the pterygoid venous plexus in the infratemporal fossa. 4
Aims and Objectives
• To conduct an observational study on the variations of foramen ovale in adult dry human skulls. • To study the morphometric and morphologic characteristics of the foramen. • To compare the observed metric and non-metric parameters with those of previous studies. • To provide a base line data to neurosurgeons for easy and safe approach to middle cranial fossa.
MATERIALS AND METHODS
The study has been conducted on 160 adult non-pathological dry human skulls of unknown age and sex. Those parts of broken skulls were included in the study in which the area of Foramen ovale was intact. All the parameters were obtained by one observer only to avoid inter-observer error. The foramen ovale was identified. The following parameters were observed and measured. Measurements on right and left sides were done from intracranial side. Maximum antero-posterior and transverse diameters were measured by placing a pair of dividers on the margins of the foramen. Descriptive statistics (mean, minimum, maximum and standard deviation) were evaluated for all the parameters collected. Table 1 show that none skull was observed with absent FO. All the skulls showed the presence of FO bilaterally. Table 2 shows that the most common shape on both sides was observed as transversely oval (R-75%, L-73.8%), the next common was anteroposteriorly oval (R-20%, L-21.3%) and the least common as the circular shape (5% on both sides). No other shape was noted (e, g., slit like, almond shaped or irregular). Table 3 shows that on right side, the minimum, maximum and mean TD were 3mm, 9mm and 5.95±1.28mm respectively and APD were 1.5mm, 7mm and 4.03±1.27mm respectively, while the same diameters on left side were 2.5mm,9mm and 5.88±1.3mm respectively for TD and 2mm, 8mm and 4.09±1.44mm respectively for APD. Table 4 shows that out of 160 skulls, 2 skulls (1.25%) showed accessory FO bilaterally. Figure 1 is showing the Accessory foramen were present anteromedial to main FO on all 4 sides (2R and 2L). 4 skulls showed divided FO on left side. Out of 4, 2 skulls(1.25%) were noted to have bony bar and in 2 skulls (1.25%) the main FO were divided by bony plate (Table 4 ). (Figure 2 ).
RESULTS

DISCUSSION
The knowledge of exact dimensions and location as well as for the presence of extra or accessory FO is necessary for correct approach during invasive surgical Diameters of foramen ovale -In the present study mean length of FO was 5.9mm on right side and 5.8mm on left side. Though right foramen ovale was longer than left but no significant difference was observed between the two sides (p>0.05).In the present study mean length of FO was 5.8mm and mean width was 4mm considering both sides. Patel, R. et al (2014) reported mean length of foramen ovale as 6.5mm and mean width as 3.55mm. 5 A German study 6 reported average length to be 7.2mm and average width as 3.7mm in adult skulls. A fluoroscopically-assisted laser targeting of the FO conducted in New York 7 showed average width on right side as 3.4mm and on left side as 3.8mm. (4mm). In the study done by Osunwoke E.A the mean of the lengths of the right foramen ovale was 7.01mm while that of the lengths of the left foramen ovale was 6.89mm respectively. The mean of the widths of the right foramen ovale was 3.37mm while that of the left foramen ovale was 3.33mm He observed no significant difference between the mean of the length and width of the right and left foramen ovale. 8 In a developmental study conducted in Japan 2 a maximal length of foramen ovale was observed as 7.48mm and minimal length as 4.17mm and significant difference between two sides was not observed. (9mm and 2.5mm in present study.) In a study conducted by N. Gupta maximum width of foramen ovale was 5.0mm on both right and left sides while minimum width was 1.0mm on right side and 2.2mm on left side. (7/1.5mm,8/2mm). 9 Thus, the difference in observations are mainly due to the selection of population belonging to different ethnic groups as well as different sample size. The more accurate results can be projected if the same study will be further carried out on a large sample size.
Shape of foramen ovale-In the present study, the oval shape was noted as the commonest one (95%) and 5% of skulls had circular FO. Patel 
CONCLUSION
• The morphologic variations of Foramen Ovale in the form of accessory foramen and presence of bony bar/ bony plate are common. • For the correct approach to FO, the knowledge of basic anatomy, variations and its relation to nearby bony landmarks is necessary. • This study will provide a baseline data as well as frequency of related variations in our population for a safer approach by the surgeons. 
